A new way of probing new physics in the B meson system is provided. We define double ratios for the observables of B d,s -B d,s mixings and B d,s → µ + µ − decays, and find simple relations between the observables. By using the relations we predict the yet-to-be measured branching ratio of B d → µ + µ − to be (0.809 ∼ 1.03) × 10 −10 , up to the new physics models.
Recent discovery of a Higgs boson at the large hadron collider (LHC) opens a new era of high energy physics. It may take time to confirm whether the new particle is really the Higgs boson of the standard model (SM), but it looks more and more like the SM Higgs.
The discovery of the Higgs boson would mean a completion of the SM. On the other hand, we have many reasons to believe that there must be new physics (NP) beyond the SM.
Unfortunately, the LHC up to now has not reported any clues of NP. But it is too early to say that there is no NP at all. 
The measured value is slightly smaller than the previous LHCb measurements [3] Br(B s → µ + µ − ) = (3.2
As a comparison, the SM predictions are [4, 5] Br(B s → µ + µ − ) = (3.25 ± 0.17) × 10
Br(B d → µ + µ − ) = (1.07 ± 0.10) × 10 −10 .
But there is still some room for NP, as discussed in [4, 6, 7] . In this paper, we provide a very simple and quick way to probe NP in B The new physics couplings adopted in this analysis are summarized as follows [4, 9] :
where P L,R = (1 ∓ γ 5 )/2. In L U one can also include the right-handed couplings, but here (and in [9] ) only the minimal extension of the SM are considered for simplicity.
First consider the B d,s -B d,s mixing. The mixing effect is parametrized as the following
where
and
Here the loop function
where the subscript V (S) stands for Z ′ (H) contributions. Explicitly [6, 7] ,
[
The expectation values of the operators Q a i are
For the case of ∆
up to the leading order of ∆ bq L . Now we define a double ratio R
where the result of Eq. (23) is applied. Similarly, for the scalar contribution (with ∆ bq R = 0),
We assumed here that the light-quark dependence on P a i (µ H , B q ) is negligible [10] , and thus
In the scalar unparticle scenario [9] ,
Here
where M SM 12 is the SM contribution and
with d U being the scaling dimension of scalar unparticle operator. The double ratio for scalar unparticle is
where we put c
Ifc bq U L is purely imaginary, one gets a similar result. Now we move to B d,s → µ + µ − decays. The relevant effective Hamiltonian is given by
where the operators O i are
For B s decay it is convenient to define [11] 
and the asymmetric parameter
where 
The standard model contribution is
with η Y = 1.012 and
For Z ′ model,
while other coefficients are vanishing. Using ∆
remarkably reduces to
In this case the ratio R
, and thus one arrives at a very simple relation
For neutral scalar H, the coefficients are
One can define a double ratio R 
For the case of ∆ µµ S (H) = 0, the double ratio reduces to be
On the other hand if ∆ µµ P = 0,
For scalar unparticles [12] ,
and thus A ∆Γ = cos(2ϕ
4 , and the double ratio is
where the result of Eq. (30) is used. Our results are summarized as follows:
The reason why R
due to the fact that ∆ µµ P is pure imaginary [4] . Numerically, Eqs. (62)- (65) are
where R ∆M = 0.712 is used. The above results can be used to predict the yet-to-be-measured branching ratio, Br(B d → µ + µ − ). Table I shows the predicted values of Br(
Note that the values of Table I are all far below the current upper bound, Br( One point to be mentioned is that our double ratio becomes meaningless if there were no new physics at all. In this case both numerator and denominator are vanishing and one cannot take a ratio. Thus the double ratio is not adequate to check whether there is any new physics or not, but to see which kind of NP is involved once the observables are turned out to be quite different from the SM predictions. Current status of NP searches in B meson is not so pessimistic. According to [13] , Besides the current status of NP searches, we need NP for various reasons (dark matter for example). Although there have been no smoking-gun signals for NP up to now, we believe that the SM is not (and should not be) the full story of particle physics. In this context the double ratio analysis might be very promising with the coming flavor precision era, and can be also applied to the K meson systems.
